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I While much attention has been focussed on the III-nitride compound semiconductors for the fabrication of 
short wavelength optoelectronic and electronic devices, the II-VI materials are also showing great promise. 
In particular, the chalcogenides, such as sulphide and selenide compounds, have a long history as display 
materials for efficient light emission. 
E 
valuation of the chalco- 
genides for use in semicon- 
ductor  devices is now in 
progress, but so far systematic 
studies of the all-important doping 
has been fairly limited. Some re- 
cent work at North East Wales 
Institute (NEWI) in Wrexham, UK, 
however, has looked to ascertain 
which precursors  have the 
most promise for this important 
application. 
In the Journal of Crystal 
Growth (180, (1997) 167-176), Dr 
Mashud Ahmed and his colleagues 
describe the decomposition behav- 
iour of nitrogen precursors for p- 
type doping of pyrolyt ic  and 
photo-assisted metal organic 
vapour phase epitaxy (MOVPE) of 
zinc selenide. Such work is impor- 
tant for the fabricat ion of ZnSe- 
based blue emitting optoelectronic 
components  uch as LEDs and 
lasers. P-type doping of ZnSe using 
nitrogen is not easy and, while vari- 
ous precursors have been tried, no 
systematic study of growth yet ex- 
ists. In this work the Optoelectrono 
ic Materials Research Lab at the 
Institute, worked with Epi-chem 
Ltd, a suppl ier  of OM precursor  
materials based in the nearby 
Wirral district. The pro ject  was 
supported by the UK's Engineering 
and Physical Sciences Research 
Council (EPSRC). 
Three possible nitrogen precur- 
sors were investigated under py- 
rolytic and photo-assisted MOVPE: 
triallylamine (TAN), trimethylsily- 
lazide (TMSiN) and bis[di 
(trimethylsilyl)amido] zinc (BTM). 
These materials were all supplied 
by Epichem Ltd.Vapour pressure 
of the precursors was determined 
using a Thomas Swan Epison ultra- 
sonic monitor. 
The results revealed that TAN 
and TMSiN are well behaved at 
room temperature, with both be- 
ing in close agreement with pub- 
lished propert ies.  Unfortunately, 
the other precursor material had 
less useful characteristics at room 
temperature: BTM decomposes in
the bubbler. 
For a quantitative assessment of
precursor decomposition the pro- 
ject team then developed a mass 
spectrometry s stem. This enabled 
them to measure decomposition at
the surface of GaAs substrates dur- 
ing actual growth over a range of 
conditions. In agreement with ear- 
lier work it appears that TAN is sta- 
ble up to 450°C with no reactivity 
enhancement  with photo-assis- 
tance. BTM, on the other  hand, 
does show some decomposi t ion 
via a multi-step rocess. Such insta- 
bilities mean that this material falls 
somewhat short of an ideal precur- 
sor for device product ion.  The 
most suitable of the precursor trio 
is TMSiN which decomposes be- 
low 400°C showing significant 
photo -enhancement .  Thus, the 
team concludes, this material looks 
to be a very encouraging prospect 
for the future growth of p-type 
doped ZnSe epilayers for optoelec- 
tronic devices. Work is in progress 
to investigate the doping charac- 
teristics of these epilayers using 
opt imum condit ions determined 
by these studies. 
As a footnote to this study, 
NEWI is also col laborating with 
Edith Bourret-Courchesne of the 
Lawrence Livermore Berkeley 
National Laboratory on alternative 
nitrogen precursors  for GaN 
growth.The systematic characteri- 
zation of the stability and decom- 
posit ion propert ies  of these 
precursors,  developed to under- 
stand what is going on during dop- 
ing, is also very valuable for finding 
alternatives to ammonia for GaN 
growth. 
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